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[fttiA] 

[SRB'J*-^] 100068700 

iR4,xit4,m mm h# 

[jgfrLfcfSSA] 

C3KB!l##] 100077562 

100096736 
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[»ttUfcftJlA] 

[»8!f#-£] 100111028 
[#3I±] 

[ft^Xtt^ffc] Uj* MA 
011752 
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(a) — (h) : 

(a) 66£U<{i264ft, 

(b) 57, 101-106, 136, 1 9 3tb<li3 4 2fi, 

(c) 46fel<{j;2 0 5t, 

(d) 54, 119, 138, 1 4 8t,b<iil95fe 

(e) 2 4 7ft, 
(f ) 12 4ft, 

(g) 10 7ft, 

(h) 2 5 7ft 

C»#^2] (a) ~ (h) ©tt«tc*sr^y»«s*««a$tiste.© 

(a) ft« : T^A^^>i?, 

(b) ftg: yyx -feU>, 7x-;b77^X 

fni/>, n^>, >rvn>fs/>, *i/*->, s/*^ 

(c) ftg:^n^>, h'J7"h77X 77-X T^/^^>, 

(d) ftg: K'J^S77X 7zni^;bT5^>, y*/^*>. 
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(f ) fig : 77->*feliiJ t?>Ms, 

(g) fiS: vvy. T)\s*r-y. r^->*fctt-feu>3Si£, 

u ^n^r — t?-e&sHMfcg 1 * fcw:2gB«<z>2EJS7;i/:*7 u ^nf7-C 
[f&^4] gEgtifttoTn/itV-fn-TT—gifi. BB#[##2~7#*>igw: 

[»*^ 5] i ~4 ©v\i* i SsH«©^Mr;i/^j u ^n^r- 

6 ] m&m 5 3B«©ate^ & ^ -r § mm*. * v % - . 

[0 0 0 1] 
[0 0 0 2] 
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*frT'C ; fe»«4xfc?Sfe^f£&^'rs^JM&4 3, 0 0 O07^'J^nf7-e 
fcjlffiU SfcMWfflHLfc (WO 9 9/1 8 2 1 8). 
[0 0 0 3] 

[0 0 0 4] 

[0 0 0 5] 

7*£> (a) ~ (h) : 

(a) 66%t<tt2 6 4& 

(b) 57, 10 1 — 106, 136, 1 9 3%L<li3 4 2fc 

(c) 46tl<ii2 0 5fi, 

(d) 54, 119, 138, 1 4 8tl<ttl95fc 
( e ) 2 4 7fe, 

( f ) 12 4fi, 
( g ) 10 7fi, 
(h) 2 5 7fe 
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Sr^^ifettfficrsyiftjsstcgiftufe^iir^u^p^r— &i>*-e*i 

[0 0 0 6] 

#»i8©£#ir;i/# y ^n^r-if^^M^^ttfrer;!/^ y -fn^r-a ( 

oTti ^ KfltfffWtt&^U SDS-PAGEIC«fc5^i^4 3 l 00 
0 + 2, ooomitmu, IJ5«ii:St7^iSJ!l*fett» 

*l£ 6 0%^±(Z)ffi^$;^^§ r ^ y ^gg^I^^^^^^^ # 

tC«F*L<tt, Kffcm»ttS:^L, Tfrjjvm (pH8JK±) 

5 OlCtCfcHTfcpHl 0T?1 OMlLfe^8O%a±0^tt 
y>fy^n^7^>J>i (DFP) JkW7*-fr*#yxfr&- 
*7»*?4F (PMSF) TfESFStl, SDS-PAGEICj:4m«54 3 
, 0 0 0 + 2, 0 0 0©t,©^ft 5 , BfcafWttfc^Sfctt, 

^Mr;b^y^n^r-if$:5 omMigM^ (sbm^a^s/^as^) & 

PH10 (20iHyiJyh>nif>y>««i) -e, 2 0TC2 0 4MSfO» 
[0 0 0 7] 

«7;i/* y ^nf r-f Ltii, m&m^ i ^s^a r s j mm 

mtm-tZ-JUTT-VKF 4 3 l^lf-KSM-KP43 (FE 

RM BP-6532) tff*, WO 9 9/1 8 2 1 8] #Ptfe>*U 6 0 

%&>±<Dmm& £ M t 6 <D £ L T fcfc, IB^J## 2T*^£*i3rsy ttBB£f £ ^ 
tS^Dr7-fKP 9 8 6 0 [A^b* i^tf-KSM-KP 9 8 6 0 (F 
ERM BP- 6 5 3 4) fil W09 9/1 8 2 1 8], 3 *l 

S7^ii?^^f^^Df7-fE-l No.D-6 (FERM 

P- 1 5 9 2) fl*, JP 7 4 0 7 1 0] , BHfl#^4 ^3*15 r 3 >> »BB 
J9Stt5ynf7-fYa (AfM x*fcT-Y (FERM BP-102 

9) *#, j p s 6 1 2 1 o] , m?m^5V7jk2ti2>T$jmmmitm?z>7 
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Df7-^SD52 1 0*3^1/* SD521i (FERM P-11162) 
fi*, J P 9 1 0 8 2 1 ] , SH^J##6T^^tlST^ ;»J5:tt5ynf 
T-if A - 1 (NCIB12289 WO 8801293), @B^J## 7 7? 

;WJI:^tS^nf7-€A-2 (NCIB12513 &5fc, 
W0 8 8 0 1 2 9 3) Sstf^tf&tlS. £ U L < &I2^J## 1 ~ 7 fr^iltf 

i?T*&tK 2 L< liitifc 9 0%i^_t(Z)^|WI^$:^i-ST;i/^ U zfu-f- 

7^ 7 S£IB#I<Z)*B|hM£&, Lipman-Pearson^ (Science, 227,1435,1985 
[0 0 0 8] 

*^0lM7;^ , J^nf7-€(DlMtt > ^Df7-t*KP4 3©@H#J# 
#1 T'^StlST^ ;Kffi^J0|SIB (a) ~ (h) frt>miXftz>&m<DT $ ;m 

asifettfisar^^u^D^r-^rcDr^ yM^u Mx.&fB#i## 2 ~ 7 -e 

©7^;^StCfi^t53i:t:J:Uf ^t, ffi^-r^-KgCDT^ y 

LTli, -'J^7>-^-y> (Lipman-Pears 

on) ^®4iftf©r^/=fUXAS:Mv^TT^VttBB^J&Jtli('r*ii:tcj: Ufi 1 e> 

[0 0 0 9] 

(a) BB^J#-^1©6 6fcL<tt2 6 4fi©7^;Hj|l{j:7^A7^>Si 
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[0 0 10] 

( b ) MB#J## 105 7, 101-106, 136, 193%L<ti 342ft 

yn-<S/>, h'J^h77X 

V*S©#8F£LV\, 4f{C, 5 7ft, 13 6ft, 19 3ft, 3 4 2&*fctt ~*ie> 

fcffl3t§r^;iffi77-^ii:, ££&i o 3ft^fe«^ti{c^^f 

jmmmifiyfr#-ym&£u&&nT^&<Dtf&t-L^ B 

[0 0 1 1 ] 

(c) K#|##l©4 6feb<}j:2 0 5fiffl7^;»«itt7i-;i/77-> 

*vy. iru>, u^>, ^tf^Sfcttj/x^-f >£3££fi& 

3*it^&cd##*lv\, #tc4 6ft^fe«3ti{cffi^-r^r^ ;i35s*«D>f 

[0 0 12] 

(d) i2?lj§f 1©5 4, 1 1 9, 1 3 8, 1 4 8 L < 1 9 5ftCDT^ J 

Mmmz?-nyymmv&z 0 m&T$ sm&mt* bv^byry. y^-;i 
T^->, 75->, a'ij>, tx 

#ic i 9 5ft^feii-ti{c^^-r-5T^ 
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[0013] 

(e) i^#f 1C24 7&<D7$ ^ IftJSSttU s;>«3|T?feS 0 §17^; 

[0014] 
[0 0 15] 

(g) BB#I#-£1©1 0 7&<DT$ y|ft»Sttn>f 317^ 
[0 0 16] 

(h) STOl©2 5 7fi©75;iM(i77^^1t^S 0 ^17^ 
fC2 5 7fi[*fctt**i(cffl^-r*T^ ;^i^'U >£SlcMIS*iT^S© 

[0 0 17] 

ynf7-^KP4 3<D7$;mW&W (I2?'J##1) <D (a) ~ (h) ^{Cffi 
[0 0 18] 
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mi) 





KP43 


KP9860 


E-1 


Ya 


SD521 


A-1 


A-2 




1 


2 


3 


4 


5 


6 


7 


(a) 


66Asn 
264Asn 


66Asn 
264Asn 


66Asn 
263Asn 


66Asn 
263Asn 


66Asn 
263Asn 


66Asn 
264Asn 


66Asn 
263Asn 


(b) 


S7GI v 

u i vj i y 

lOlGly 
102Gly 
103Gly 
lOSGly 
106GI y 

136Gly 

i Qiriv 
i youiy 

342Gly 


uiuiy 

lOlSer 

i U6u i y 

103Gly 
105Gly 
106Gly 
136Gly 
iSolily 
342Gly 


oobiy 
lOOSer 

lUllrly 

102GIy 
104Gly 
lOSGly 
l35Gly 

i nop i _ . 

192Gly 
341Gly 


oobly 
lOOSer 
luiijiy 
102Gly 
104Gly 
105Gly 
135Gly 
192Gly 
341Gly 


oouly 
lOOSer 
lOIGly 
102G1 y 
l04Gly 
lOSGly 
135Gly 
192Gly 
341Gly 


57Gly 
lOlAsn 
102G1 y 
l03Gly 
lOSGly 
106Gly 
(36Gly 
193Gly 
342Gly 


56Gly 
lOOGly 
lOlGly 
102Gly 
I 04G 1 y 

1 l/UVJ 1 jf 

135Gly 
l92Gly 
341Gly 


(c) 


46Phe 
205Phe 


46Phe 
205Phe 


46Phe 
204Phe 


46Phe 
204Phe 


46Phe 
204Phe 


46Phe 
205Phe 


46Phe 
204Phe 


(d) 


195Tyr 


195Tyr 


1941 le 


1941 le 


194Leu 


195Tyr 


194Tyr 


(e) 


247Lys 


247Lys 


246Lys 


246Lys 


246Lys 


247Lys 


246Lys 


(f) 


l24Arg 


124Arg 


123Arg 


123Arg 


123Arg 


124Arg 


123Arg 


(g) 


107Leu 


107Leu 


106Leu 


106Leu 


106Leu 


107Leu 


106Leu 


(h) 


257Ala 


257AIa 


256A1 a 


256AU 


256AI a 


257Ala 


256AU 



[0019] 

[0 0 2 0] 
[0 0 2 1 ] 

^tH$&<. WitlWO 99/18218, JP 9 0 1 1 2 8, WO 9 8/5 6 
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9 2 imm<Dj3mzm^Tft?u£j:\,\ 

[0 0 2 2] 

ft£ft(C&£, Mx.l£S?giitt<Z>Site-Directed Mutagenesis System Mutan-Super E 
xpress Km^fy h^£M^Tffe> Z£.tfT*g£ 0 £ fc % 'j3>tft>hPCR (p 
olymerase chain reaction) *g (PCR protocols, Academic press, New York, 1 

990) £M^s^£tc£oT, mfc^&ftMvmnzt&cDm&^nmftM&mp} 

[0 0 2 3] 

^H^n^7--tef£n- K*TSDNAS:3c£K:J$ffiU 3 6 ICguftfc^fc^K: 
fro^<fc<^£1*£:i£#^fgT*&£?g£fc#A31t, ^M^n^T-if * 

[0 0 2 4] 

?Sffi©ISWS:SWr, SDS-PAGEiCj:S^i^4 3, 0 0 0 + 2, 0 0 

(i) f^fflp H^H : 

pH4~l 3 ©jSmefflTfflUBU PH6-1 27f#aipH?gfSffl©8 0 %J^ 

(ii) £/£p H^H : 
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4 OX:, 3 0^©Hl»pH6~l lOiBT'Stt^S. 

(iii) : 

8. 9 — 9. ltf& 0 

(iv) mmo&w : 

* b -r > ^ (c ^ o r # i?>f > ftMm&a> mm & & w- & v ^ „ 

[0 0 2 5] 
[0 0 2 6] 

( i ) 

SI T* $> £ G 1 t-A 1 a-A 1 a-Pro-Leu (A-A-P-L) & 3 ^ K £ ffl V T #1? 

i&gSrMJgl/fc,, "Tft*)^ &&W{S5%£mt 3mMCDGlt-A-A-P-L-pNA K 
W^m^) m^OnM^WKClifi (pHlO. 5) 10-3 
O'C-e 1 0-3 OftmmUL. 4 2 0nm©P&^£^B£|$jcMl,£ o K 

(2) ^^SI^ 

#i?-f > 1 % (w/ v) 5:^5 OmM/^^^MffiM (p H 1 0) 1. 0mL&3 

o°cT'5^ra^L^^ o. inLo>mmmwL*iMx.. 1 sfrmfcrnzn e>„ & 

Jfcf?lh?K (0. 1 2 2 MjS£@£^ 33M 

mm) £2. OmL^IX., SST'3O^Mlt0t., 2ti®£*?V\ 

v&mmm c 1 b u ?a • # u ?a : 1 %mmm : 1 %Kit hvv 

A=l : 1 : 100] 62. 5 mLMl L T^T* 1 0 ^WJfcS^ #|7i;- 

(^zny -jvnm mmt^) ^^^y^m^vzm^m) o. 2 5mL&gs 

ADbt3 0^3 01CT'Mlfe©^ 6 6 OnmtCJSl-t^^^S^M^L^o ^ 
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[0 0 2 7] 

mmmi 

#2*lzmmZ$-z.2>Z.££Lfc a #2. Okb^igipg-etS^-f 

^PCR&lTof:. PCRMlS»[tt»S!DNASr5ng, V >Mltzf^^ V- & 2 
Opmol, #d NT P £ 2 Onmol, 1/inolOTr i s/HCl (pH8. 3), 
5/i"iol0KCl, 0. 1 5 fimolO)Mg C 1 2 , f IT2. 5U TaqDNA 
JKU *9-i?£#;£U S*!F«SS:1 0 O/iLfcLfc. PCRifi£&#li, 9 4 
•ClC^V^T5^Wffl[*Ld»MS:ICtt3-tirfc«, 94T3tim 5 5TCT?1#IS 
, 7 2TCT1. 5^19?: 1 it>f * ;i/ £ LT 3*1 £ 3 0 -tf->f *;i/ffo fc. PCRp 
roduct purificaton Kit U {CioTPCRli&iil 1 0 0 

Ltf>M®7RT??£ffi£i±£ 0 l/tL0MOTl / T2@g0PC 
RS:ff o£„ PCR©MttiSDNA^^t 1 @B© P C R^feff iiHf 

2®@tf)PCR^fC 1 ®S£|!fI$t&CPCRjg#>£W$gL 1 0 0 a LODgf 

[0 0 2 8] 

WDN AWr>rO^^*-^©ffl*ii«itiTaKaRa*t»l<Z)L AT a q £M^£/K 

ffi?£ 3 5 LJCL AT a q)|©Av77- (10«Ii») £ 5 ^ L. dNTP 
mmZ8tiL, LATaqDNAjKU^7-f&0. 5/jL, £ <=> fCsHM^ L T 
y^^^ Kp HA 6 4 T S (D!^? p HA 6 4 {C^n^T-if^jgst^ 
*m%5) £20 nemUaWi. ft^ft % 5 0 w L{Cb, 9 4 °C 1 #Rf, 5 5 TC 1 # 
19, 7 2°C4#K£3 0 *>f *;i/<Z)&#T? P C RH/S &*To £□ -£©^x#y- 

;i/Mfc £ ^ r p c Rjg^£0iKL £ d ^opc Rmmt-7^-c?-&m<D 5 ' 

Alter.-; ^s^-rs ^"^^5 K<Z>7g=K£j*LTfc»K £©=.y *SP#£3*3££-fr 
£ <blCT4 U #--fef (TaKaRaft) ic «fc £ U jtf- ■fefyS/S&S Srffo 
[0 0 2 9] 

#CfC, HU #— If/fc/SiKl 0 /t L&Jg^TBacillus subtil is ISW12 14 
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I SWi 2 l 4^cD^«if£mtt£**A^b*^;f Jgj$ (*3f l %, A 

^hhU^N>l%, ±gffc-^hU^Al%. ^©od^O. 5%, 3*^1. 5% 

[0 0 3 0] 
H»J2 

i t- m *> ti ^ □ ^ r - if© * it ^.mm nm jc * -5 y 

[0 0 3 1 ] 

[0 0 3 2] 
[@B^'m] 
SEQUENCE LISTING 
<110> KAO CORPORATION 

<120> mutant alkaline protease 

<130> P05391211 

<160> 7 

<170> Patentln Ver. 2.1 
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<210> 1 

<211> 434 

<212> PRT 

<213> Bacillus sp. 

<400> 1 

Asn Asp Val Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser 

15 10 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly 
20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 60 

Thr Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly 
65 70 75 80 

Ser Thr Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser 

85 90 95 

He Met Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin 

100 i05 110 

Thr Leu Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn 
115 120 125 

13 ffif#200 1-3 064 0 58 
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Ser Trp Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn 

130 135 140 

Val Asp Asp Tyr Val Arg Lys Asn Asp Met Thr lie Leu Phe Ala Ala 

145 150 155 160 

Gly Asn Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala 

165 170 175 

Lys Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe 
180 185 190 

Gly Ser Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg 

195 200 205 

Gly Pro Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly 

210 215 220 

Thr Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe 

225 230 235 240 

Trp Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met 

245 250 255 

Ala Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe 
260 265 270 

Val Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala 
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275 280 285 

Leu He Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn 

290 295 300 

Gin Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr 
305 310 315 320 

Val Asn Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser 

325 330 335 

Phe Thr Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser 

340 345 350 

Asp Ala Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu 

355 360 365 

Asp Leu Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp 

370 375 380 

Phe Thr Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu 

385 390 395 400 

Asn Val Phe lie Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val 

405 410 415 

Gin Ala Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He 
420 425 430 



15 ffili#2 0 0 1 - 3 0 6 4 0 5 8 
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Val Asn 

[0 0 3 3] 

<210> 2 

<211> 434 

<212> PRT 

<213> Bacillus sp. 



<400> 2 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser 
15 10 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 6Q 

Thr Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly 

65 70 75 80 

Ala Thr Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser 

85 g 0 95 

He Met Asp Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin 
100 105 no 
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Thr Leu Phe Ser Gin Ala Phe Ser Ala Gly Ala Arg He His Thr Asn 
115 120 125 

Ser Trp Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn 

130 135 140 

Val Asp Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala 
145 150 155 160 

Gly Asn Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala 

165 170 175 

Lys Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe 
180 185 190 

Gly Ser Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg 

195 200 205 

Gly Pro Thr Lys Asp Gly Arg lie Lys Pro Asp Val Met Ala Pro Gly 

210 215 220 

Thr Tyr He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe 

225 230 235 240 

Trp Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met 

245 250 255 

Ala Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe 

1 7 ffi|E#2 001-3064058 
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260 265 270 

Val Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala 

275 280 285 

Leu He Ala Gly Ala Ala Asp Val Gly Leu Gly Tyr Pro Asn Gly Asn 

290 295 300 

Gin Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr 

305 310 315 320 

Val Asn Glu Ser Ser Ala Leu Ser Thr Ser Gin Lys Ala Thr Tyr Thr 

325 330 335 

Phe Thr Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser 

340 345 350 

Asp Ala Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu 

355 360 365 

Asp Leu Val He Thr Ala Pro Asn Gly Thr Arg Tyr Val Gly Asn Asp 

370 375 380 

Phe Ser Ala Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu 
385 390 395 400 

Asn Val Phe He Asn Ser Pro Gin Ser Gly Thr Tyr Thr He Glu Val 
405 410 415 
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Gin Ala Tyr Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He 
420 425 430 

Val Asn 

[0 0 3 4] 

<210> 3 

<211> 433 

<212> PRT 

<213> Bacillus sp. 

<400> 3 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Asn Asn 

1 5 10 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin Val Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 60 

Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Ala 
65 70 75 80 

Leu Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He 
85 90 95 
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Met Asp Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Asn Thr 
100 105 110 

Leu Phe Ser Gin Ala Trp Asn Ala Gly Ala Arg He His Thr Asn Ser 

H5 120 125 

Trp Gly Ala Pro Val Asn Gly Ala Tyr Thr Ala Asn Ser Arg Gin Val 

130 135 140 

Asp Glu Tyr Val Arg Asn Asn Asp Met Thr Val Leu Phe Ala Ala Gly 

145 150 155 160 

Asn Glu Gly Pro Asn Ser Gly Thr He Ser Ala Pro Gly Thr Ala Lys 

165 170 175 

Asn Ala He Thr Val Gly Ala Thr Glu Asn Tyr Arg Pro Ser Phe Gly 
180 185 190 

Ser He Ala Asp Asn Pro Asn His He Ala Gin Phe Ser Ser Arg Gly 

195 200 205 

Ala Thr Arg Asp Gly Arg He Lys Pro Asp Val Thr Ala Pro Gly Thr 

210 215 220 

Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp 

225 230 235 240 

Ala Asn Tyr Asn Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala 

2 45 250 255 
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Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe He 

260 265 270 

Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu He Lys Ala Ala Leu 

275 280 285 

He Ala Gly Ala Thr Asp Val Gly Leu Gly Tyr Pro Ser Gly Asp Gin 

290 295 300 

Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val 

305 310 315 320 

Asn Glu Ala Thr Ala Leu Thr Thr Gly Gin Lys Ala Thr Tyr Ser Phe 

325 330 335 

Gin Thr Gin Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Thr Asp 

340 345 350 

Ala Pro Gly Ser Thr Thr Ala Ser Tyr Thr Leu Val Asn Asp Leu Asp 

355 360 365 

Leu Val He Thr Ala Pro Asn Gly Gin Lys Tyr Val Gly Asn Asp Phe 

370 375 380 

Ser Tyr Pro Tyr Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn 
385 390 395 400 

Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin 
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405 



410 



415 



Ala Tyr Asn Val Pro Ser Gly Pro Gin Arg Phe Ser Leu Ala He Val 
420 425 430 



His 

[0 0 3 5] 

<210> 4 

<211> 433 

<212> PRT 

<213> Bacillus sp. 



<400> 4 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Asn Asn 

15 10 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin Val Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Ser Asp 

50 55 60 

Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Ala 
65 7 0 75 80 

Leu Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He 
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85 90 9 5 

Met Asp Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Asn Thr 

100 105 no 

Leu Phe Ser Gin Ala Trp Asn Ala Gly Ala Arg lie His Thr Asn Ser 

115 120 125 

Trp Gly Ala Pro Val Asn Gly Ala Tyr Thr Ala Asn Ser Arg Gin Val 

130 135 140 

Asp Glu Tyr Val Arg Asn Asn Asp Met Thr Val Leu Phe Ala Ala Gly 

145 150 155 160 

Asn Glu Gly Pro Asn Ser Gly Thr He Ser Ala Pro Gly Thr Ala Lys 

165 170 175 

Asn Ala He Thr Val Gly Ala Thr Glu Asn Tyr Arg Pro Ser Phe Gly 
180 185 190 

Ser He Ala Asp Asn Pro Asn His lie Ala Gin Phe Ser Ser Arg Gly 

195 200 205 

Ala Thr Arg Asp Gly Arg He Lys Pro Asp Val Thr Ala Pro Gly Thr 

210 215 220 

Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp 

225 230 235 240 
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Ala Asn Tyr Asn Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala 

245 250 255 

Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe He 
260 265 270 

Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu He Lys Ala Ala Leu 

275 280 285 

He Ala Gly Ala Thr Asp Val Gly Leu Gly Tyr Pro Asn Gly Asp Gin 

290 295 300 

Gly Trp Gly Arg Val Thr Leu Asn Lys Ser Leu Asn Val Ala Tyr Val 

305 310 315 320 

Asn Glu Ala Thr Ala Leu Ala Thr Gly Gin Lys Ala Thr Tyr Ser Phe 

325 330 335 

Gin Ala Gin Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Thr Asp 

340 345 350 

Ala Pro Gly Ser Thr Thr Ala Ser Tyr Thr Leu Val Asn Asp Leu Asp 

355 360 365 

Leu Val He Thr Ala Pro Asn Gly Gin Lys Tyr Val Gly Asn Asp Phe 

370 375 380 

Ser Tyr Pro Tyr Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn 
385 390 395 400 



ffi|E#2 001-3064058 



#2 000-355166 



Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr He He Glu Val Gin 

4 °5 410 415 

Ala Tyr Asn Val Pro Ser Gly Pro Gin Arg Phe Ser Leu Ala He Val 
42( > 425 430 

His 

[0 0 3 6] 

<210> 5 

<211> 433 

<212> PRT 

<213> Bacillus sp. 

<400> 5 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Asn Asn 

1 5 io i 5 

Tyr Gly Leu Tyr Gly Gin Gly Gin Val ValAIa Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 60 

Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Ala 
65 7 0 75 so 
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Leu Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He 
85 90 95 

Met Asp Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Asn Thr 
100 105 110 

Leu Phe Ser Gin Ala Trp Asn Ala Gly Ala Arg He His Thr Asn Ser 

H5 120 125 

Trp Gly Ala Pro Val Asn Gly Ala Tyr Thr Ala Asn Ser Arg Gin Val 

130 135 140 

Asp Glu Tyr Val Arg Asn Asn Asp Met Thr Val Leu Phe Ala Ala Gly 

145 150 155 160 

Asn Glu Gly Pro Asn Ser Gly Thr He Ser Ala Pro Gly Thr Ala Lys 

165 170 175 

Asn Ala He Thr Val Gly Ala Thr Glu Asn Tyr Arg Pro Ser Phe Gly 

180 185 190 

Ser Leu Ala Asp Asn Pro Asn His He Ala Gin Phe Ser Ser Arg Gly 

195 200 205 

Ala Thr Arg Asp Gly Arg He Lys Pro Asp Val Thr Ala Pro Gly Thr 

210 215 220 

Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp 
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225 230 235 



240 



Ala Asn Tyr Asn Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala 

245 250 255 

Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe He 

260 265 270 

Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu He Lys Ala Ala Leu 

27 5 280 285 

He Ala Gly Ala Thr Asp Val Gly Leu Gly Tyr Pro Ser Gly Asp Gin 

290 295 300 

Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val 

305 310 315 320 

Asn Glu Ala Thr Ala Leu Ala Thr Gly Gin Lys Ala Thr Tyr Ser Phe 

325 330' 335 

Gin Ala Gin Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Thr Asp 
340 345 350 

Ala Pro Gly Ser Thr Thr Ala Ser Tyr Thr Leu Val Asn Asp Leu Asp 

355 360 365 

Leu Val lie Thr Ala Pro Asn Gly Gin Lys Tyr Val Gly Asn Asp Phe 

370 375 380 
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Ser Tyr Pro Tyr Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn 
385 390 395 400 

Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin 
405 410 415 



Ala Tyr Asn Val Pro Ser Gly Pro Gin Arg Phe Ser Leu Ala He Val 
420 425 430 



His 

[0 0 3 7] 

<210> 6 

<211> 434 

<212> PRT 

<213> Bacillus sp. 



<400> 6 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser 

1 5 io 15 

Tyr Gly Leu Tyr Gly Gin Gly Gin Val Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala He Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 60 
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Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly 
65 70 75 so 

Thr Ser Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser 

85 go g5 

Val Met Asp Ser Asn Gly Gly Leu Gly Gly Leu Pro Ser Asn Val Ser 

!00 105 no 

Thr Leu Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn 

115 120 125 

Ser Trp Gly Ala Pro Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn 

130 135 140 



a 



Val Asp Asp Tyr Val Arg Lys Asn Asp Met Ala Val Leu Phe Ala A 1 

145 150 155 160 



Gly Asn Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala 

165 170 175 

Lys Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe 
180 i 8 5 19Q 

Gly Ser Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg 

195 200 205 

Gly Pro Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly 
210 215 220 



2 9 2001-3064058 



#2 000-355166 



Thr Phe lie Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe 
225 230 235 240 

Trp Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met 

2 45 250 255 

Ala Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe 
2 60 265 270 

He Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala 
2 ?5 280 285 

Leu He Ala Gly Ala Thr Asp lie Gly Leu Gly Tyr Pro Ser Gly Asn 

290- 295 300 

Gin Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Phe 

305 310 315 320 

Val Asn Glu Thr Ser Ser Leu Ser Thr Asn Gin Lys Ala Thr Tyr Ser 

32 5 330 335 

Phe Thr Ala Gin Ser Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser 
34 0 345 350 

Asp Ala Pro Ala Ser Thr Ser Ala Ser Val Thr Leu Val Asn Asp Leu 

355 360 • 365 

Asp Leu Val He Thr Ala Pro Asn Gly Thr Lys Tyr Val Gly Asn Asp 
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370 375 380 

Phe Thr Ala Pro Tyr Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu 
385 390 395 400 

Asn Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr Val Glu Val 
405 410 415 

Gin Ala Tyr Asn Val Pro Gin Gly Pro Gin Ala Phe Ser Leu Ala He 

420 425 430 

Val Asn 

[0 0 3 8] 

<210> 7 

<211> 433 

<212> PRT 

<213> Bacillus sp. 

<400> 7 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Asn Asn 

1 5 10 15 

Phe Gly Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 
35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 
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50 55 60 

Pro Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Ala 
65 70 75 80 

Thr Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He 

85 " 90 95 

Met Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ala Asn Leu Gin Thr 
100 105 110 

Leu Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser 

115 120 125 

Trp Gly Ala Pro Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val 

130 135 140 

Asp Asp Tyr Val Arg Lys Asn Asp Met Thr lie Leu Phe Ala Ala Gly 

145 150 155 160 

Asn Glu Gly Pro Gly Ser Gly Thr lie Ser Ala Pro Gly Thr Ala Lys 

165 170 175 

Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly 
180 185 190 

Ser Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly 

195 200 205 
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Pro Thr Arg Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr 

210 215 220 

Tyr lie Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp 
225 230 235 240 

Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala 

245 250 255 

Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val 
260 265 270 

Lys Asn Arg Gly Val Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu 

275 280 285 

He Ala Gly Ala Ala Asp Val Gly Leu Gly Phe Pro Asn Gly Asn Gin 

290 295 300 

Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Phe Val 
305 310 315 320 

Asn Glu Thr Ser Pro Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe 

325 330 335 

Thr Ala Gin Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp 
340 345 350 

Ala Pro Gly Ser Thr Thr Ala Ser Leu Thr Leu Val Asn Asp Leu Asp 

355 360 365 
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Leu Val He Thr Ala Pro Asn Gly Thr Lys Tyr Val Gly Asn Asp Phe 
370 375 380 

Thr Ala Pro Tyr Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn 
385 390 395 400 

Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr Val Glu Val Gin 

405 410 415 

Ala Tyr Asn Val Pro Val Ser Pro Gin Thr Phe Ser Leu Ala He Val 

420 425 430 

His 

[an 
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mm] 

( a ) ~ ( h ) : (a) 66&L<&264ft, (b) 57, 101 — 106, 
136, 193t>L<te342ft, 

(c) 46tl<ii2 0 5fi, (d) 54, 119, 138, 1 4 8 % L < & 1 
95ft, (e) 2 4 7ft, (f) 12 4ft, (g) 107ft, (h) 2 5 7ft 

Jfc?Stt#iSK, ^MSH-^-M^i: LT^ffi&|g^r;b* U :/n^y-izfr|g#t 
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